
Du.: 1nl ,·1nl! pl.ltt -c~lrria~l initi,i.tt•~ r11niP~ pnl-..e~ JuriuJ.:. tlie 
~xyo,urc,, "hich an· rernrd,·1I h~ a chronogr;plt or ,lin·ctlv com
l'··red \\1th a dJCk. )!, a:-1m·m< nt of the ulate rnabks him to be 

dercnnirw,1. 
lbc apertun· of th< \\ a,hingLcm l'Z1 " ~ in. and th,· focal 

lrngth i, l ~o 111. The PZT ma,· hP programm,·,1 for :iutumatic 

ojl!'ration duririg th< night 
'llte prohahh c rn1r, for OJI( night an· l)"·Oli lll btitu<lc :ll'cl n--

1
~

1

:, 

n nm• 
C J)m1;011 , lslrolabv 

1
" 

The' •C>Cntbl parh of thi· in,trumr.nt an,· an obJcctive wh.'''• 
optical .1xi, 1, horizontal, i;o· pri,m p lacer\ l1l front of th• c,l,i,< 
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ti\·e, a ba.,in of nH,rcury, a \\·,,11.,,tun J•t i-111 , .,1,d .1 , 1< \\ in ...: ,.,•,·
piece. Direct and n·ll<·ct<·d r :I\·, fr,,m th,· , 1.11 , 111 ,· r 1h, 1;11 1•ri,111. 
forming two image·:-,. T ht· diu.rn,tl 1111 , ti l)n ,,f th, · , t.,r c,, 11 ,t·"" d1t·!'"-t 
images to mon:. T h e• altit11d1· ,,f tli, · , r. 11 1, ,;., " 11, ·11 t I,,· 1111 .,c.:,·, 
coincide. 

The moment 1Jf coinc id1·n('(· \\·,,uJd I,, . dif rw •ilt 1,, d, t, ·r111 i1w . ,,, •• 
\\'ollaston pris m i'> plac<·d in th, · .,1, t ic,il 11.,tJ i. J·,,11r in,., c.: , ·, .1r, · 

produced, whose ~q•a rati"n d,-1,,.nd, llJ"•ll t h, l""'ti.,11 .,( the 

Wollaston prism. T\\'(J imagc·s :in· ,-,1q11,r·c·,-,,c ·1I. T l"· ,,.l':11-:1tirn1 of 
the two t hat remain (!('p1·11d, 1l)Jf>ll !),,t i, tll<' l "'~i t io n "f tl w 
\\'ollaston prism and th(; a ltiturl, · ,.f th,· ,-, (;, r. H,· m " ,·ing t h e· pri,sm 
at the proper speed th(; mor i11n i n a lti tnd,, 111:,,· b,· c: 1nn· ll l'd a11d 
the separation remains fix<:<I. I 11 "JH'r:, 1 if!n . t hZ· ol>,-,, ·n ·,·1· con t r o b 
t he speed o f th(; \\'ollaston pri-;m sr, t i,;1t t he· i111ag,•,s n·1n:1in 
parallel to a pai r rJf s p id <·r thr,·:id, . T illl(' 111 :1 rk('1-,; :t r<' c:1 ·11<·1·at1'cl 
automatically by th e m<,tir,n <,f t 1..- pr i,-, rn. · 

The probable c ffcH·s 1Jf th <· im111"rso11:il :, ,t n,l :i li, · an· :,l,011t th,· 
same as for t he l'ZT. 

I II I 

7. Correctio n s rn Carnlogue Positio ns 

J ' o~i ti o11,- 11 f ,;t;,r,-; a,; gi n ·n in c:t1:ilog1H·, conta in random errors 
\\·hi cl, \\'ot1 ld ,,·ri11usl~· afkct t lw n•,;u lt,-; obta ined \\' ith th r I.LS . 
zenith tdl•,;co1•1•,;. ti ll' l'l".T 's , :i nd tit, · ll:inj on astrolabe .. ·\fter 
obscn ·a tiC1ns It: , n· 1>,·c·n 111:tdl' fnr a 1111111hcr of \'Cars the declina
ti o ns an· corn·cll'cl inl<-rnall~· h,· pn·scribing t hL.'conditiun that on 
a n y night all ,t:1r, 1>h:scr\'l·d shou ld gin· the same lati tude. 
Correction,; in r igh t ;1,;c,•11,- iun ;nc ,;im ila rh· obtained fur the 
instru mcnb \\·h ic lt cktermi nc time. · 

T l ,e application o f int,, rnal co1Tec ti u11, d oes not affect a ny 
systematic error,- in pos it io n o r proper motion \\'h ich t he catalogu·e 
p os1t1011s c011t :1 111. H <"nce. th<" S<'ct1l:1r ch:1nge in latitude d eri,·ed 
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at a n indt-prndem sta t ion \\ il l ah, a , ·, J,. .,1 1, , 1, ol l , \ ., ,,·- t, 111;1 11,· 
error in proper motion , ,f t lw rata l, ,L.!1 1< · d, 1 l1n .1 t 1, ,11 -. 

Th,- , itua tion i, di fi, -n-111 f,,r th· , h.1111 ., f I J .. , - 1.,11 .. 11 , f.,, i t i, 
the pcisit ic,n of the· pr,lc· \\hJ<h th, _, ,I , 1,·111 111 1, · J; , - 11, 11 1..: ,l, , ·1111 .1 
tion, ll'hich a n· n ·la ti n ·k, " rn , t . tlw I. , t 11 11, 1, - , I, '",, I ., t ., , t .1 ti, ,11 
on any night is infhu·1u·1 rl 1>111 lilll• · 1f _,,1 11 , · - t.,r J •.11 1, ., 1 , . t1<> l 111>
ser\'cd. Hl nC<:, a,, ·1111111 ·1n· rif,,I,,, n ,, 1i, ,11 , li, ,111, 1 11. , ,, 111 11,· , · ltt-c t 
on the dei<:rminati.r,n r,f th;. 1,,,-it i"n 11 ! 1 lw I" ,1 , . I ,,· t I w I II t, •1 11.1 ti , ,11:i l 
Latiturl<- ."t·1Tice:. 

III. T IIE SEC C LA R \ JO 'J'IO '.\: OF Tl 11 ·: 1' 0 1.E 

The 4uc·, i irm of thr· ,1·c11 L,r 1111oli1J11 ,.f tl w , .. , J, . 1, ,,,11- 111.11 !1.1, 
interested a , t ronc,mr·r, f, ,r 111r,n · t li .,11 " " 11 t u l\· . :\ l. 111,· , piri tl'l l 
contn,,·er, i, , !tan· r,rc11rn·d ()JI tl,i , , u l,1 • •·t J,,., . 11 1,,· .. f dit1,· r, ·11t 
intcrpretati,,ns 1nadc· In · ,·;1 ri1, 11 ... a-.. 1r, J11 1,11 1, ·r ... 11 f 11, ·.i r h· th, · .... 111H· 
material. Ii is not f1·a,ibl1· to !.! i,·, , a c,,111p l• ·t , · l1i, 1, ,n·, ,ft hi , ,11 h j,•,·1 
here, but somr•1Jf th1· 11 Hm· i11q,,,r1 ;11 1t ,1,- , ·,·l, ,1JJ 11 , ·111, "ill lw µ. i,·, ·11. 

Jt ,\-~~shown hy I .. 1-:111 .. r in 1~1;.-, t l1o1t rl,, · ;i :--. i, ,, f 1 .. 1.,1i .. 11 11f :1 
rigid earth could l1an· :111 ,,, c illati"11 ab1out t it, · ., _,i, .,f li t_: 111·,· \\'hicli 
would beobst·rn :rl ;,., :, ,·ari:1t i1J11 ,,f J; ,tit w l, · . . \l ,111,· at t, ·1 11111, \\',·r, · 
madt during th,-ni11d1·1 11 th n·11t11n· '" ,, J,, , -n ·, . t Ii i, t lt,·<>n·t ica! 
oscillat ion of th(• p,,1,-, ,\11" "'' 111-ri.,tl i, :111., , l:1,·, . :ind :1 1, <> :1 ,,-,·1tl:1r 
motion, but \\'iLhr,ut , u,-ct-s., . 

In 1872 E. Fc-rgola, l>in·n,,r r,f 1111 · ( 11,-. ·n ·:it , ,n· , ,f l "I" 11li 1111111t ,· . 
);aplcs,atl<:mpl<·d to,h,,\\· 1li:it rl, ·cr,·:i-. , i 11 h 1i t 1" I,· , , i :i] ,. ,11 1 I " 
had occurn·rl at " .,•,-ral ,,1,, ,-n ·:tt ,,r i, ·, _ l·,· r ~ .. I., 1,r.,, .. ,,,.,1 i 11 I ;-;,-.; :; 
that a chain fJf , tatio1i- 1,, . ,·, tal ,li , 111·•1 <>11 t i, ,· ,, 11 n,- 1,.,1·:d J.-I 11f 
latitude in r,nkr t1J , tud,· 1111 · , ,-1 ·111:,r 1J1"1i"11 11f t l1,· , ,.,J,._ ~ , -, ·,· r :11 
in,·cstigalions , ,f ,-xi , t i,{g , ,·r i1·, ,, f l: tl it11tl, · d ,·1, ·rr 11 i11 : tt i<>11~ " ·,·1·,. 
made shortly t hc·n·aft1·r ;h a r,·, 11lt. I J, ·,pit ,· a p1 i:1 1·,·11t c h:i11g ,·:- i1 , 
latitude the c,mcl11"ion, g, ·nr·r:tl l_, · dra,,·11 ,n-n· t l1at t it,· clt"ng ,·:
indicatcd ll'CTC withi n th!' c·rn,r,, ,,f , ,I>~• ·n·a t i11 11. 

:\I. );yn:n, in 18KK, li , ll'd ti ll · f"""'\·i11.c: <il'! ,· n11 i11ati<> 11 :- " f th <' 
meridian circle at l' ulk",." 

Obscr,·cr 

C. Vetere;. 
1-1. Cy ldl·n 
~r. '.\"yrcn 

l .at itudl' 

: , ! I -4 ti' I S " ·"7:.!7 
1:-.. . ,,.-, -1 
I -.; •• -, ., 

11' ' , 111:i 
tH ll •l 
11 -0 1 -1 

I JI I ,J-<TJ .II, ~1' >I I<>:>. , >I· I Ill: l'OI I· 

l), ·,ptlt- 1)11 · ,111. tll prt1l>.1 l>lt- 1·1-ror, . ill' l't1nc hult-d : 11 ·.-\ lt ngl'thcr. it 
i, )'1•1 llt lt l, ·,·i,l,·d if " 11 r in,t r1111 1t·nt lt. 1, r,•:i lh· c lta1t!:,·tl in la t ittl(lt
, 111c , · tJ)(• t 'JH ll' h . ,f l*.•tc•r ... . · 

.\ , :, 1, lt 11:ill .1" in 1,!111 . , t11d 1,·, I d.-t ,·rn1 in:i ti"11:- t1 f l:itit11tl,· of till' 
l ' .:-- . \' ,i\·,,I I ll i-, ·r,·.1 t<1r\' 11 1.11 1,· .1t 1l1t· old , it ,·. :-,0111,· r,·,ult, 
f,,JI, /\\ . 

l n,t , 11 11h·n1 

\1 111.il l II ( k 
\ lura l < 1n 11 
f r ;l l hlt l 11 1 )., 

l..1tit 11d c.: 

:t:-. .-,:;· :Hl ''·:!!I 
:l~--;, 
:1~•:l~ 

< )b -.. t·r\·;1 t in11-.. , ,f \ ·t·.:...: .1 111.idt · \,·it 11 t lh· prinll· , ·t·n ic:d i11='tn1n1ent 
fro1111 1,-:.i.-, JtJ I s 1;1; li: 1t l i11d i.-,11t•d :111 illc r,·:i"·· ill tit,· ,,·c.:uml, of arc. 
fr"111 :l s " -:i s '" :;,-.." -:,:l, 11: tll ""llr l11d.-d t ltat . taking all t it,· rc·,ult, 
i11t" :1,·,·,,1111 1. · i1 i, , -, ·id,·11 1 tlt.11 th ,·n· i, ll" pnltlf ,>f ;1 ,,·ntl:irrhang,· 
in 1111· l.1tit llll1·.· 

~- t · t ' l1.1 11olJ.- r .1" \1 J1., l1.1d tl11,r<1uc:l 1h · i1n·,·,t i,!:a k d M'\·,·r:tl , Pril', 
11f d,·1t-r11 1i11:i t i"ll ' , ,[ l:it it 11d, · :it , ·.,r i,;11, ,,l1,1·n·:itori,·,. n ·rllarked 
111 I S!I:! 'i f ., 11,· ,.-,·1d:i r ,·h:111,!.;1• , ·x i,t, . it lllll"t IJ,, k,, tlt:111 i>" ·O I 
;, 11 1111;, lh-. 

.\h1JJ1I J ,-..! 111 , ,-,·11 l,·11c, · .. r ,·li:1 11!-!,' " i11 1:itit ud,· :ipp,•:tn·d . In ti 1101 
tJf 1111• ki nd to b ,· , ·X J>l'l'l ,·d fn,lll th<· thc·on· of E ukr·. In a paper 
publ ishvd in IS!lll , J-' . J..:.ibtm·r 11 g ,l\·,, rn1{\' incing proof tha t the 
la tit111 h- "f lkrli n had dvcn·;1"·d It\· abou t 11" ·-1 frn m .June' . ISS-1 
to :\ l:irci1. J 1-, .-;:, . T h i, n ·,u lt \\' ;1' lta,.l'd 011 n lt,;e1'\':i tio11s of th,· ,am,· 
fo11r p:i ir~ "f , 1a rs ,luring thi., i11 t,·n·a l. H,· a b o shn,\·,·d that ob
,,-n ·:1ti,11 1, 111;,d,· n·itlt i lt,· , ·,-r tic .tl ,·i rr l,·, :,( l'ulko,·o in th,· inten·al 
fr, 1111 _)rt!_,· J s ,-;-1 t o :\l arclt I s,-; :, ;..::i , ·, · 11 ,•:Jl"I_,. t ill' ,aJJH' r,·, n lt. 

I 11 I s!I I :-;_ Cl1a11rl lvr i.:; at1 l11J1111 n·d t ha t a period ic o,ri llation of 
thv i1h i;111t.i11,·on,; pule- a bo u t its 111,·:i 11 po,; iti on occurred in t he 
pc.:r io c.l of ;1ho11t -1:!i days , i11, t C':1d of the :w., cxpec.: tl'd. The cl iffcr
u1c,· \\'as l'x p la itwd b,· :-,; _ :--.;L' \\·comb :is being due to the elastic 
ddon11;1 ti "11 uf tlH· l'arth. In IS!I~ Chandler 11•a1111ou11cecl that thl" 
11101io11 o f till' pole· \\·;1, thl' n·sult:11tt uf t\\'o co111ponenb, a ll annua l 
.i s \\'I' ll " ·' I ill' I +-JJ1011t h pl'ri,id. Cha mller ',; rl'snlt, \\'l' t'l' obtained 
fr1J111 :1 11:il\·,,,·, o f long ,(·ri,,, of ob,en·atio 11s made at , ·arious 
,,bsen·a to t:i,·, d a ti ng h:ick lo about l~-W. 

T u co11 lin11 t h,· e :-ci,t1·11 c,• nf th<' , ·;1riatio11 o f lat it ucll" , nn obscn·
in;..: part)· ,,·a, ,-;l'1t l t11 I l,11 11 1l11l u 1111,il- r th,· d irection of A. l\lnrc11sr. 



Obser\'a tion~ of la t it11<h· marl,· tlwr,· ,11ld ,ll I~, r 1111 ,11111rl t.1111· .. u,IY 
from:\lay 18!!1 to '. la y 1-.,112 ,.,1,tl,l i,lwd ti,, · 1,·.d1t\ ,,f tit,· \ ·. ,n.11 io11 . 

lnordc:r1c,~tudytiwplwn"11w11"ll 'ltl l f111tl1,, tli, · 111 1, 111., 11,,na l 
Latitude :crvicc: (l.1. .:-- .) wa, ,-,1abl1,lwcl. < ti ,,, 1,·.,1 , .. 11, w,•rv 
begun in Sc:pi<:mb c:r h't!t . . \lt h,,ul!lt th,· l '" l"J" '" ., f I I,, . 1. 1 .:--- \'"'" 
to study the: pe:riodic mnti"n " f dw I'' ,I,·• 11 \\.,, 1, ·., It/, <I I lt .1 t 111 th,· 
course of time the ~t·cu l;ir m"ti1111 1111i.:ht .,I,., 1,, . d, · t ,·rr11i11,·,I. 

The: programme~ nf tlw I.I. .". i.:,·11 , ·r.tlh ,.,, ,.,,., ,,,,. ,- 1111 , ·n·,d, 
of about s ix o r tw1·ln· \·c·ar,. ( han:.:•·- 111 t 1,,· 11 ,1 ., f ,t., 1·, "h,,·1·,·,·d 
were made: a1 l!Jflfi.li , ·1!112 .11 l!t:!:! . -:- l! >:,.-, ." . -111,! 1!1.·,.·, .11 . ()tlt,· 1· 
changes were: u-.ua lly mad<· al 1Jw, , · _11 111•·-. 11 ,1111,·h· 111 11t,· 1111' l h"d 
ofreduction~ancl in tlworit.:ill 111 " 1,wl, tl w 11 i-t,111t. 11l!',,u , l '"k w a:-: 
referred. Jn aclditir,n i-hall;..: • , lta,·,· l>,·, ·11 II la d,· i ll t I,,. ,t;i r c.ita
logues used a nd in t h;. nu1 11 lw r "f ,,1,-- ·rTi 11 ...:_ , t,11 1, or 1, . ,~, ·c,111, ,· n f 
this inhomog(•rw it\·, it ha, 1>,-,·11 dill r• u lt 1,, )lrcl :._: , wi t!, , ·.,11 !1d , ·11cv 
whe;thcr or n<it a ~1-cular n1"ti.,,1 ,,f ti ><· l '"'•· , ·, i,t, . 

The fir~L a ttc·rnpt to dc·l• •nnin,· tlw ,, ·,·1tl.,r 11 1 .. 1 i<>11 "' t 11,· !'"Iv 
from the I. I. .'-. n ·,ulb "·; ,, 111;,d, · 1,,· I~. \\ an:ic-1, 17 in 1!11 ,. ,din 
found a mo1i,m ,,r o".111 1:; \ T tll ii,,· du·,., ti,, 11 .,f :-,.;, ." r .. undl.,nd . 
The rna(t;rial a\·ai lahk t< , \\';111ad1 \\·a ,, ,, f ,·,,,1h, ·. , ,. ,11,1,· , :i n d h , · 
noted that the: tnotiun f,>und 1nig hl I>, · di1t · t1> .t , ·;t r-i .t t i, 111 " f l" n g 
period rather tha n to a pr.,g n •,, i,·,· d,:in ;..: ,· . 

Table 1 gin:, a lis t r> f ,ccular Jll"""11' f,,1111" Ly \ ·.1 r i11u, i1l\·,·,- t i-

'fablc I. Sl·nd,1 r 111,,·111 11 .,f p•dt· 11 111 ,,I,.,,., ' tl i,,n~ "' I I -:---

( I) H . \\'anacl, " 
(2) \\' . D. Lamhcrt '' 
{3) \\'. D . Laml,o:rt " 
{4) H . ~lahnkc,pf ' " 
{5) H . l<imura 21 

IG) J-1. \\'anact, " 
(7) N. Sckigucl,i 2 a 

{8) A. I. OrJ,,v" 
(9) \Y. ~Iarkowi1z --

I ! 11111 I ~• I _-, 
I ~111( I I ~ I 1 : 
\ !11111 I \ t i"" 
I !1011 I ~I;.!:! -; 

I !II , 11 I ~J :! :J 
I !tll ( J I~,:!:, 
I :,:.! :! . -; I ! 1:!.~, .11 
l !JI IO l! t.-, i, 
I '. ,c 11 , 1 ~ , .-, i I 

1\.it ,· 
.._, ., , •nd., 

"' I :1 I, \ r 

q · ' · OI 1'.~ 

1Hllq,-... 

ll• I I I H i !', 

I l • I H 1.- , I 
1 1·1 H 1,-1S 
11•1111.1 -; 

IH1!1 1:! 
11-111, . , ~ 
l l · l,j 1: t~ 

I ,, .11 ~ 11 ud,.._. 
\ \ 

gators, based on the: 1.1..S. n •.,ults. T h, · li ,-L i,.. n , ,t ,·, ,n ipktc . but is 
representat ive o f the ~t·cu lar n1"t i,,n , "l,1:1 111, •d f, >1· , ·:i ri n u -s in t, •n ·;ds 
of observation. 

J lll ,-;F CTl.\1, )JOT!()\ OF T!I E !'01. E 

I. Station Dis p la ccn1c nts 

111 l !i:! I . \ . <·. l.:i w,-n 11 11nt ,·d 1h,1t th!' lat i1ud<' nf the 1. 1..S. 
s t a I ion ;it l · k i;1 h. ( ·;t1 if<>rlli,1 . wa,- i11cn·.1si 11:.: ,11 1 h,· rat,· of 0"·ll0!)-11 

_\T. I 11 ,·, ,11,,·qu, ·11c, ·. \\' . I>. I .,1111 hn1 1 • 111ack a :-:111<1\- o f thl' la t iturks 
o f all t h .. I. I..~. ,-tati1111, . H,· c 1111clu,h-d that th,, i1ppare11t mot io n 
o f l ' kial, cll11ld lll' ,·xpl;1i11 ,·d h1· t' tTnr, in pn,pc·r motions co mbined 
w i th a "l'C11 la r 111nt iotl of 111,· po l.-. 

1: . Sc h!v, i11g,·r.":, in 1!1:!2 . 111il i/,·d imprnn'd propc1· m otion~ to 
;1ll:1h·:--<• t it(· I. I..~. d;1Lt. 11,· f1 n1nd tha t 1lw da ta cou ld hc intcr
pn· t Z·d a s i11clic :iti 11;..: ,·ith,·r m otion o f 1l1t' m ean pole o r. if t hl' polc 
\\'(Tt' li x,·d. :u , :1tl11 \l:il d i,1, lan·m ,·111 to th,· south nf " izu,awa o f 
fl " •OO!J. lit- f;l\·"u n ·d th, · :--<'co11cl a lt ,·rnati \ ·,•. 1.arnlw r t . '" 011 
.:.:t·c,ph _\·., ical g n11111d , . ;1r.:.: ul'd ;1g:1i11~1 tl,v po:-:,ihil itY o f a cont inuous 
d ispl;1c,·111,·11t of nva rh· I ft _\T, and cnn,-id ,·rcd il 10 he mor,' likrly 
tha t t h , · 111 ,·a11 polt· \\·a, 1Jlp\· i11g . 

111 l !t:!.J I I. 1..: im 11 r;1."1 I >ir , ·ctor nf tit,· :\Ii zu,awa stat io n , :incl a t 
that ( i111,· in .-!tar;.:,· of I i ll' C,·11tral Bu r,•; 111 of the 1.1..S .. found abo 
lh;i t ,·i tl11T th,· pol, · had lll< n ·,,cJ ,,,. that '.l iz 11sa\\·a lwd ,-hift cd in 
positi"ll. l.: it, ·1·. in l !I-I0 .11,· \\T111,· ."'; · 1ti,· 11 w,-t proh,,hlc expbnat ion 
is that !ht· ~tat in11 :'l l i/.11 ~;1\\·;i a lo n t· ha, 11 w , ·,·cl co11,idc1·abh · und er 
so11 1<· cau~vs \1·hi l<' 111<· n ·111:1i11 illg I hn·,, s tations 1·e111ainc<l st(::idy for 
:i., y l'ars si nn · I !100, a nd t h;t t l h1· m ean a m oun t of t he d iffcre nces 
fo r th,, th rvt· s t ;tti n 1h i,- n oth in>.( 111nr,· t ha n the di lfrrcncc of t he 
star s \ ·s1t-111s tht·cl in 1111• two n ,l;t n1t•,-;. In othc-r words . t herc \\·ou ld 
he n o -clispl:1tT111<·nt ,lf thl' :,.;orth l'nll'dur ingthcp1'riod l !lll0- JD:l,i.' 
H e a d o pt<-d - 11" · 12 a, t h ,, c h :1 ng,· in tli ,· ta 1it11d c o f :\liznsa\\·a . 

T . H a t tori"" at 11·111 pl<'cl t o p b cl' i lt e rt' su lts o f the \·m ious l.L.S. 
p rogramm l·s 0 11 a s1,m,' \\·h :1t honwgcnl·ous s ,·stcm , i n l 0~6. by 
ut iliz ing t he (;c11cral Calalog11,•. H e fo u nd t·h at the m ean pole 
mo\·cd i n the g1·ncra l direction of longi tude OOQ \\' from !!JOO to 
I !) I !J , :ind then along the m e rid ia n :!0° E for one yea r. After l 920 
i t resumed a m o t ion in t ht· ge1wral direct io n of long itude J:l0° \Y. 
H at to ri clcc id ,·d that t he app a rTnt m o tio n o f t he p o le w a s due 
p r inc ipally (u displacem ents of th c sta tio ns. Ht? sta tes, 'Sec ular 
lllo \ ·t·nwnt ... re la t in : to the figure a x is of t hr E a r th, if it exis ts, 
is cons iclcn -d n·rv s 111:1 II co rnp:in ·, I " ·i t h the contin enta l 1110Ycmcnts. 
B ut t he rapid cl;ange during lHl !l- lU20 is su rely the rea l change 
of th(' n >t ;1 tinn pole .' 



\\'. \1 \l<h:• 1\\ 11,· 

<~.Cecchini bPca111, · l>ir, -,·1 .. 1 ,>1 1l 1• 1, 1111 ,I 1;,11, "'" , ,1 1l1,· I . I. .:--. 
in l!J~!>. l napap1·r"'1•11l,li-lt,·cli111!1:,11 '1, ,\.,1,\, , \ t\11 1 t h,·n·"•'' 
no :O-<'cular n1otion ,,f l li,- !,1.j, 1r,,111 l'.1t11 1 1,1 1· 1::: • . 1 11 1l 1 , li~ hl 

motion th1-rc:a ftn .. \ J,,._ I:• cl,, 111, ·d 1'1.,1 : h, .J1,1,\.,, 111,•n t ,,r 
0" ·12 of .\lizu~awa found\,,. 1~ 111 111, "-1- 1, .ii l 11, ,·,11 i•11t1n..: th,· 
po,ition of t ht· po l,- h,· 11-.. 1 ,111 .1d .. J'l •·d \ . .!11,· • I t l1, I., lllll<l<- .. r 
.\l izu, awa whirhdili<·n·d t"·, ," - 1:! f1,.111 llw , . .J11 , · 11-, ·d t"-1 .. 1, 1'.1~:-: . 
Latcr, how<·vr•r.inan 111,rt .; •• , ...... ,1,·,1111 \ i1 ·1 1 .. 1 ,~ •. -,, h1 , 1 . 111·1l lh,lt 

itwa.., imp();.;,-...ibk tc,d1·<11 ), \\l ll 1 , ·1·1t .I1I1 t \ \\h, tl, , tli1• 111,,1 111,u ,if 
only \lizu~awa /or ih \(•I ti, ,ii h.1d, li.111_ ,-,l -,i.o , I '. •111 1_ 

.-\. T. Orio,·."" in l ! l .", I . r!" 11l,·rl t l,.,t 11, ,-1,· "· ' ' t, .. 11 1 ., -,·n1Lt1 
motionofthl'pnlc· arnl;1,.,11tl1"·'''l'lrif1 ••I \[ 1111-.1\\ .1 , ., ,, ·· .,11,i. , ·r. 
He n·ma rkc-d that t ltr- '"'' " "' , ,f ti,,· 1.,1,·, ,1,, - , ,1 -,-1,·111;<tic 
chan!(C in la titude 111, t d11,- , ., i"'l.11 111,,11 .. ,1. 

2. Ra ndo n, \ l otion nf \ l t•:111 l >o l \• 

l.,u111Jl•rt had 11,,i,-rl 111 111 , , .,ii,· - 111.J i, - ti , ,1 1J,.. 11 1,·., 11 1'"1, · 
rn1"·c·d ;dr,ng c,n,· dir1 1 ti1J11 ;i11d tl11 ·11 :d ,11qit h· , h. 111 ~,·d t "tl\tr-..l·. 

Hattori nh...,c·n ·(•d th<· -..; l1111· 1•l w 11 qJ1tt·1111 11. l,11t 111 -.., 1111 1 · \\ l1.1t 11 1,, r,· 
ti t-tail. 

The app;m-nt r11 11dr,111 11 1, ,ti, ,11 "•'' l,1.,,1 ,· l1 t "" I , l, ·. 11 1\· 1>~- :-,; _ 

o. 
I I) 
'8/ ~.__)l 
; ( --

\ 
• o· Oe 

• O'" 'J~ 

I· 1:.:. 1; , .\I, ,11, •I I 1 , I \I , · ,1 I \ I ' ,It· I ~ II 1:~ I (I I °7 • j • ' I I \ • • j I , , ...... . I• I : 
11

, I, 
1 

Sckit-;uch · :i1 · _ . 1 111 ] !L ,-1. !-fr forn ..-d t.- , ·v"r r11111111, .. 111 . 
1 1 ,111,I _1· . so a~ to <>ht· . . . . ....... 1 d n -.. 11 . 

there . ain yearly p u~1l1<1n, 11 f th .- n w an p11\,. H,· f.,1111 ,1 that 
\1erccha . 1· . • . I 

in Fi , . ' nge~ 111 r 1n·n1011 111 1 ... m .,1 ir,n "f I It ,- 1
,, ,It-."' ,-how11 

g. h. I' \J I h. · ·· · I I l · · (: C lf,r .,. l'O IJll<·< !I ll{ I 1:11 I 1, - ' lt,\.J, .11 ,-]l:, 11!,!•'" in 

I J I I· .... , ( t . I \ ' ' \ 11 I I I ( } :-.. I I I· I 11 I· I'( ) I 1-. 

111nt io11 u f 
r,·,tl . : lll d 
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In J une IH.i!J Cr·cchin i I appan·rlll~· .tl,.111cl .. 11,·d tli, l1 _\ ·,,,. tl11·,i, 
that :\lizusawa had s hiftl·d and h, · r, ·111rn,·d 11, ti,, · 111 iti.,1 ,·.tl111· o f 
its adopted rnc:an la ti tud,· f,,r d, ·1,-r1111 r Ii ni..: t I,,• I ",, 111, ,r1 , ,f t Ii,• p ol.
since l!J00. He adoptc·d a11 o rigi n \\ l, i, h J,. . , .di, 1 h,· · 11,." , _, ·,ll· 11i . 

IU00- 0.i ' . This orii;in. d c·not,·d I,~· /',.. i, cl,-1111, ·cl I"· 1h, · i.1tit nd,·, 
gi,·cn in Table 2, which w,· c:o ll tJJt/1,,I l,1!1/11d,, . 

'.\Jizusawa 
J<itab 
Carloforte 
Ga1thcr ... hur:.: 
Ckiah 

:t:1 \,, :~ lifl ~ 
I -.. :,1, 
' !11 1 

I :~ • :!1 I :_' 

I :: •H'.11, 

.,. 
1 1 1 ... 

The latitud(:, r,f TaiJJ,. :! , ,·xc,·l't r .. r 1, it .ih . . ,r,· 1 111 . 1111 -;i
11 

lat itudes for the: in it ia l fi-y,·a r pn,g r,111 lln• · ,,f Ilw I .I . . ~ . . 1,-..!J! l . !1 1,, 

0 -o- o -o·-20 

-o---,o 

y 
0 

• o-- ,o 

G, 
Z I 

Fig. 7. ~lo.tiu11 vf th<: i nsta nta nc 
new sy~t(;rn, l!H)() ,

1
_ ,<.Hi-.. 1~·d1.: I :\lbn·d1t, \\'a 11ach I re l1·t-red 1 ♦ 1 
., 1Jf ( t·t·, h i111 , JH!HI H t1 1 JHi10.f 1, 

1006.0. Kitab, which r(• la 
Tchardjui, was 111 . . 

1 
P,cccloneoft lw original I .I .. ~ . ~ t; 1 t i011,- , ,, ac~( 111 , 11 . · 

I ·8!;0 was obt ained b c'. eration in I !1:10 . S<> th,1 t tlw , ·a 111(' 
extrapolation. Y cr.ch1111 hy a procc·,,-. " ·h ich i11Yo h ·c·s 

The polar rn ot ion f 
10~9 2 "th rem, I H'l'I 'J · · w, respect to thr• 'n. · '. ·.· to I _HOH.o ;1 nd . fro!n 1 0.-,.1 . -~ t c, 

(: \\ syste m 1s s hown 111 l·,g,. 7 ancl :-; , 

111 1 :-H l "J .\I( .\Jl)rJ():-,; O F T II E Pl)I.E 

rc·,pc·n i, ·vl_\·. I I i,-. ,·,· ic h-111 tlta1 Ihc• n ·ntre abou t which ihe i11stan
tanc·o 11 , p<>l, · lllon·,-. h:i:- d1;111g,·d pn:< it ion. Thi:-. of it:-df. does no t 
pron•. h n\\·c·, ·, •1·. that a n·.tl ch:inge h a:- ocn1 rred. 

C,Td1i11i d,· ri,·, ·cl t it, · 1><,:-i1ion of the nwan pok for r·pochs frnm 

J·1:...:. s . .\ f;, 111 111 ,if inst.t11t a 11l·. , 1i-, p:,k (Cecchini ) n .. -fl'rrt•d tn ' nL' W sy~tcm , 
!!Hin ( 1.i ' , J!l.i -1 .ll t, 1 Hl.i! l. :!O. 

l!Jo:i to J !I.,:? a nd of t it ,· i11,-1 a11 ta11,•ous pole from l f!J!J.00 tu 
1 o.-,!l . :.?o, with r<',:pec t to the n ew o rigin. B:· rdcrring all the I.LS . 
n·sults to t it ,· s a 11H· 01·igin , C,·cchini made a n important contribu
tion : Ii(• rc m o,·ecl ,, ·!tat w a,; p e rhap:- llw majo r source o f uncer
tai n ty in s t udyin~ tl1e po lar m otion. This led m e to unde r take a 
new s tudy o f the motio n u f tlw m ean p ole, g i,·cn below. 

4. Definitions 

I t is d,·si rabk·, at this point , to d efine t he terJ11 s concerning 
latitude w hich arc used he re . The t erm m ean latitude, for example, 
h as be<'n u sed in di fferent sen ·es b v Yarious authors. Lat itudes 
\\'ill b e d e linc-d wit h respect t o the i;, sta ntancous pole and a fixed 
rok. 

Tlw i11sfr111tr111c1,,1s /alif11d,,, ,f,1, o f a s t a t ion, S,, is the complement 



of the angle bet,n·<·n tlw ,·,·rtlf',il .,11,I ., 1111, !'·'' dl,·I 1,, iii,· ""1.,11-
taneous ax is o f r<,tati"n "hi, h ,,.,_.,., t 111 "11-•l1 , 

Thcslalin11/aliltrcl,·, <I> . i,d..f111,·d ,,, rl,, l.1.ir11ol, "'tl1 1,·-1"' 1 t11 
a pa rticula r axi,, 1tx1·d in 1lw •·.1rtl1. I Ii,· .,,1, 11,, d !,, ,, 1- tlw .. 11 , 
for which the pole· i, /-'

11
• d,·tm,·,11,,. 111,· 1,," -,·-1, ·111 l\1<111 ,1.-, ·. 

The pm1;raJ1w1c 111,0 a11 /a/1/lfd, 1- d,·1tL• ·•I ,- 1lt , 111• .111 , .t!t1,· , ,f 
d,1 for a specific <Jb-,t·r,·in!!; JJt'•1t!r,1111n1,· ,,t i11t,·1, .ii \I , .1n, .1 r,· nl• , .... t 

often formC'd for onr· ,·, ·a r " 1 -1, ,·,·.11-. 
The ,,b-nn·d ;·"ri,;1,,,11 uf l, // tltrd,· 1, d ,·1111,, I .,, :,..,.,, 

where ef,,0 i, a con~tan t call<·rl ti,, · 111111.,I l.,11tt1'1,· I I,,· ,·.,li t, ·, ,,f 
l.1tilllalo·, f1>1· <{,10 used hen· an· (·'111:tl t<i tlw 1,r., t.:1,1111111, 111 ,·.111 

I !Jf)f)- 1 !JfJ.i . 
. \ nalagrJU~ dd111i1i1111, 111;,,· lw f,,11 11, ,I f,,, l,,11..:11t1,I,· !·., 1,l, ·11 tl,·. 

the in~lant,t1lt'ou, Lt t itud,· :11 1d 1 .. 11 t.:1 l<td, .,f ., 11,, .,1 ,1.t1 i" 11 .tr, · 
continually ,·a rying 1111:i111i1i,·- 11111 11, , · ,1.,11 .. ,t l.t1 i 1llol• · .tn,l 
lrmgillld(• an · c<,11,t;1111-. 

5 .. \lotion of \ l c:111 !'oi l' 

T hc progr:1mnw 1111·:111 l:it 11 11d , ·, ,.f 111,· I . I . . :--. - 1.,1 1 .. 11 , .t r , · c; l\·,·11 
by Cecchin i in T ali], . .\:I f 11f i,i, 1!1,, :-: r• ·1,., r1."'' 

Table:! n·procluc,·~ t l1t· , ·:,!11, ·- f11r .\1 1111-.1\\ .1 l, 11.t! , . ·., rl11 fa>rt,·, 

I ntcrvaJ 

l !~flCI o:-, 
l!Jl:li- 11 
101:!- 1 i 
1023- 30 
19~9 :H 
I IJ:lii-40 
1949-54 

·1,1bl r '.L ( J} 1-., ·n 1•, l 11,• ·.i11 l.t 111111!,-., .1 1 1.:-- ... ,.1 · 1 11-.. 

'.\ l1·(lll 

1•p ·11 h 

I ~J IJ :1 
l!llt!J 
I !I l.t 
I !1:!i 
l !J:i :! 
)!1:11, 
IU.':i:! 

\ l 1/ 11,,1 \\ ;i 

'.\ " ·(, II:..' 
. . -:, ... i 
. . -, ".!,'!. 

" • I i I i~ I 
·HI !I 

.... · !I I I I :~ . :..'•I:.: 
·~I::;{ :..' .-1 '; 

· ( l (d :! l'i 
-,: .. -. . 1.-,,, 
. ,; i-; - :: 1:.1 
· '.il l.-1 -:\ I .._, 
·!J:!"i ·:..'!1-l 

I:..' ·H ~1,; 

. I~~ 
-1:11 
-11:1 1 
· 11'';!1 
· I -;.-. 
· I 14 

Caithcrsburg, a nti l'ki:i h . I t ~1to11l,I IH· 11 .. t,·<I tl i;, t tli, · q11a11ti 1il',-. 
gin,n arc thl' m(·:111 la tituclv, u l,t ;i i1 1t'< I },_,· ,,J,, ,-n·,,t i,, 11. 1,:,_ . .._u Jt ..; 11,,t 
based un the cu111 plclt· int,·n·;, I :i rt· 111:i rk, ·, I I, , · 1 •:1 r1 ·11 t }i, .,.,, .,. 

The latitude: o f a ~ta t io11 , .'-i,. "·h1·11 ti, , · i11,.. t;111 ta11,·1111,-. l'"l,· uf 
rotation is a t a puint 011 tlw "urf:,n· <> f t li t· , ·an I, cl ,· 11<>ll'cl 1' 0 i,
<{,,0 . l.et the pole JllO\'l' lakr t CJ ;1 11(•\\· JJ<>~it in11 . / ' , " ·Ji.,,.,,. n·c t a 11 g 11 l:ir 
coordinates a rc x and _1•, rn va~nr<·d :ilrn1t;" l I It' 11 w r i, I i;i 11,- , , f (; n .,-n \\·ic h 

X 

l ' i~. !I. 

''' 111" 1 1" w liicl, i, 11<,t du,· 1, , 1l1t· !'"Jar 111otio11 . llt-11cc, thv 
i )!)..._ , -r-,·,·.t , ·:1 1·i :1 1ic1 11 i11 1:i ti t lldt. · . J,h, . 1:-: 

I ,/,, d, ,., .1 c.,,,\, . 1· ,-i11,\, . (! ) 
" . 1•·r(• ,/,, i,.. 1111· u l,,,.,T, ·d Lttitwl, · of ti;,. ,-tatin11. 

I f .,J,,,-n · t . I I . . . . 
l1> I . . •1 1• >11:-- art.· 11 1;1, t· ;11 t 1rt·t· , ,r n 1nrt' ~ t a 11n11:-- 11 1:-- poss1hlt' 
. '< 1•Ti1111 1< · 1, y : lll d ~- H ,·11c,·. it i,- l'""" ihk to dl'tNlll ine t lw 

' ' " >rtliw t . f I . . . . . , " ' ' o t 1t· 11 t,..1:1 11t:111, •n 11,- p o l,· o l n,ta t11 >1 1 . . 1 ;till! 1·. melt--
I ,· ,1t1,•11t h · r . . - . . I . . . . I .· . <1 t 1 r u 1;,-.. 111 t ll· p1):"J tlPll~ 11r prl !Jh.' r 111nt1011:-- l)f thl~star:,;, . 

11 
_l'~ll lg t•q11;iti1111 I th,· im p lici t :h~1tm pti u 11 i, made tha t thC' 

j)O'-. tt1 ri11 f I . · · · . . 
. . '" I 11· ,t:1 11, >1 1..; ,nth 1·1·,- J'•T l 10 / ' ,, :ire lix<'d , tha t 1~. there 
.ir ,· 11<• <I i ·1, I· · · f I · I . c· " ·" 1·111 ,·111,n t 1,·,-.1a 11n11,- n· :1 t n·,·tt>th,·c-ru, t u fth cca rth . 

( Tc h 111 1 , lo- I < ·1 " " ' " •1 I 1111 ':t 11 , .ti 11<·, "f 1 1· ,111 d : for "ac h I . L. S. pr0-
g ra 111 1111 · h_,· 11tt·a11,- 11f ,·,1u a t in11 I . Thl' r,-~ult " an· gi ,·c n in T abJc, +. 

:\ lt •; 11 1 ,·pncli 

IH11;i 
I !h 1!• 
I ii ;, 
I I:!'; 

1:L! 
1:i:-: 
,.-►;;' 

1.-.. , 

11 ·•• 1 )1 11 1 

11·!10'; 

· (1-()111 

. 41 ·():,!t 
O·U:!7 

! ll •ll al 
11·11 7-1 
11· 117 1 

t l " ·l lll(i 

Jl-(1-1:{ 
() •O';l i 

-· IHi SII 
11 · l:Jtl 

-' O• l:Hl 
-I I I • I -I ~ 
' () -Ji~ 

11 ' ' •1)11() 

(1-(101 
- ll •O:!$: 
- 0 ·1 l 'i 

l l• J l ti 
- tl-1)3~ 
- O·Oli-1 




